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Benhabib and Spiegel (1994) argue that regressing cross-country income changes on a
catch-up term has the ability to distinguish between the Nelson-Phelps and Neo-classical
approach. This paper circumstantiates that these ￿ndings constitute a statistical artefact
according to Galton￿ s Fallacy.
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1. INTRODUCTION
Growth regressions using a catch-up term were introduced in order to distinguish
between the Neo-classical growth theory proposed by Solow (1956) and Lucas (1988)
and the approach favoured by Nelson and Phelps (1966). This paper is based on the
idea that country growth is exogenous as individual countries exhibit steady state
growth rates that are not endogenous. Empirical evidence supporting this concept
can be found in Backus, Kehoe and Kehoe (1992) and Evans (1996). Therefore one
has to either elude to the augmented Solow model revised by Mankiw, Romer and
Weil (1992) or to the catch-up model favoured by Benhabib and Spiegel (1994). In
order to distinguish between these models technological catch-up terms have been
devised, which were initially proposed by Benhabib and Spiegel (1994) and later
adjusted by de la Fuente (2002).
This paper indicates that these catch-up terms do not allow for any conclu-
sions, as the results obtained simply arise from Galton￿ s Fallacy. The reasoning
of argumentation is similar to the one drawn up by Friedman (1992) and Quah
(1993) against ￿ -convergence. This will be illustrated by demonstrating that the
catch-up model as well as the stochastic-augmented Solow model exhibit positive
catch-up parameters. This can be achieved by e.g. including business cycles. With
this in mind it is not possible to empirically distinguish the approaches favoured by
Mankiw, Romer and Weil (1992) and Benhabib and Spiegel (1994) by referring to
catch-up terms. The intuition behind this result is that the catch-up term not only
re￿ ects upon di⁄erent catch-up scenarios with respect to the technological leader
but also considers e.g. di⁄erent business cycle scenarios. Since there is a tendency
for individual countries to converge on long-run equilibria, one can anticipate that
long-run (e.g. a decade) individual expected mean growth rates are higher if an
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1economy commences in a recession rather than a boom. Because of this statisti-
cal artefact, growth regressions will always ￿nd a positive relationship between the
catch-up term and the growth rate of per capita income.
This paper is structured as follows. Section 2 reviews important issues found
in the growth regression literature. Section 3 shows the catch-up parameter has no
power to distinguish between the Neo-classical and the catch-up model. Section 4
o⁄ers conclusions..
2. REVIEW OF RELEVANT LITERATURE
The benchmark model we refer to is the augmented Solow model proposed by







where Yt is per capita income, Kt is per capita physical capital, Ht is per capita
human capital, Lt is labor, At is the level of technology and "t is an error term at
time t. The important feature here is that the growth of At can be described by
the following simple equation:
4At = g; (2)
where g is some constant and 4 denotes the growth rate over the sub-period starting
at time t ￿ 1.
Benhabib and Spiegel (1994), suggest a catch-up model, based on ideas proposed





where technology At in some way depends on human capital Ht and the growth of
At is characterised by the following equation:
4At = c1 + gHt + ￿1B1;t￿1, (4)
where c1 represents exogenous technological progress, gHt captures endogenous
technological progress associated with a country￿ s ability to innovate domestically
and B1;t =
HtYmax;t
Yt is the catch-up term re￿ ecting technological adoption from the
technological leader, Ymax. De la Fuente (2002) in addition speci￿es an alternative
catch-up term:














Both catch-up terms represent a technological gap prevalent in comparison to the
technological leader (United States).
The key feature de￿ned by the catch-up approach is that a country currently
residing below its long-run competitive position in comparison to the technological
leader country will grow faster in the next sub-period due to technological catch-up.
2Ultimately this dynamic feature, which does not exist in the Solow model is used
to distinguish between both models.
Taking the log di⁄erences of the production function and inserting equation
(4) yields the Benhabib and Spiegel (1994) estimation equation characterised as
follows:
4Yt = c1 + gHt + ￿ 4 Kt + ￿ 4 Lt + ￿1B1;t￿1; (6)
in addition de la Fuente has estimated the following equation:
4Yt = c2 + ￿2 4 Kt + ￿2 4 Ht + ￿2b2;t￿1: (7)
So, if ￿1 or ￿2 in equations (6) and (7) are signi￿cantly positive then this would
be evidence in favour of the catch-up model. Benhabib and Spiegel (1994), de
la Fuente and Donenech (2000) and Engelbrecht (2003) all found that a highly
signi￿cant catch-up parameter was prevalent. This result is very robust as it is not
a⁄ected by model speci￿cation, measurement errors and the choice of the human
capital proxy.
3. METHODOLOGICAL CRITIQUE
In order to illustrate that the catch-up term cannot distinguish between both
models it is su¢ cient to show that a stochastic augmented Solow model will pro-
duce identical empirical results. Let us for illustrative purposes assume that the
stochastic-augemented Solow model is correct. Introducing stochastics has the con-
sequence that B1;t and b2;t exhibit a weakly stationary process characteristics. In
this context the sign of the ordinary least squares estimator normally found in a
standard growth regression can be derived as follows: The catch-up terms di⁄er in
their functional form it is bene￿cial to consider them separately. With regards to
de la Fuente (2002) in equation (5), the regression of b2;t on a constant and b2;t￿1
is:












V ar(b2;t￿1) = V ar(b2;t￿1); (10)
implies that ￿ < 1 and therefore:
E[b2;t ￿ b2;t￿1 j b2;t￿1] = E [4B2;t j b2;t￿1] = a + (￿ ￿ 1)b2;t￿1, (11)
3In general Cauchy-Schwarz does not imply strict inequality. But the prevalent process is an
AR(1)-process, which is only stationary for ￿ < 1. More precisely, the condition for stationarity
is ￿ < j1j, but negative values for ￿ are extremely unrealistic.
3where (￿ ￿ 1) < 0: It is evident from equation (5) that the relationship between
4Yt and 4B2;t is:4
E [4Yt j 4B2;t] = ￿1: (12)
Using equation (11) and (12) yields:
E [4Yt j b2;t￿1] = E [￿ 4 B2;t j b2;t￿1] = ￿d ￿ (￿ ￿ 1)b2;t￿1; (13)
where ￿(￿ ￿ 1) > 0:
For the catch-up term proposed by Benhabib and Spiegel (1994), B1;t = Ht
Yt;max
Yt ,
the regression of B1;t on a constant and B1;t￿1 is:
E[B1;t j B1;t￿1] = a1 + ￿B1;t￿1; (14)
where c > 0; so that:
E[4B1;t j B1;t￿1] = cB
￿1
1;t￿1 + ￿ ￿ 1: (15)
The functional form is not linear but running a simple regression of 4B1;t on B1;t￿1
would yield a negative coe¢ cient, c < 0. The rest of the argumentation corresponds
to issues raised above. So the derived result does not depend on whether B1;t or
b2;t is used.
As a result of this one not only observes that the Catch-up model but also that
the stochastic augmented Solow model yields a positive catch-up parameter.
4. CONCLUSIONS
This paper shows that growth regressions using a catch up term in order to
search for evidence indicating technological catch-up are misleading. If one adds
stochastics, e.g. in the form of standard real business cycles to the augmented
Solow model it yields a catch-up parameter with an identical sign. Therefore,
the existing catch-up terms, and also possibly similarly speci￿ed catch-up terms,
cannot distinguish between the approach favoured by Nelson and Phelps (1966)
and Neo-classical theory.
4Note that every negative relationship is su¢ cient to guarantee that the derived results hold.
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